Long Noncoding RNAs in Urine Are Detectable and May Enable Early Detection of Acute T Cell-Mediated Rejection of Renal Allografts.
Long noncoding RNAs (lncRNAs) are novel intracellular noncoding ribonucleotides regulating the genome and proteome. They are detectable in the blood of patients with acute kidney injury. We tested whether lncRNAs are present in urine and may serve as new predictors of outcome in renal transplant patients with acute rejection. A global lncRNA expression analysis was performed with RNA from urine of patients with acute T cell-mediated renal allograft rejection and control transplant patients. Deregulated lncRNAs were confirmed in kidney biopsies and urine in a validation cohort of 62 patients with acute rejection, 10 of them after successful antirejection therapy, and 31 control transplant patients. A global screen revealed several lncRNAs to be deregulated in urine of patients with acute rejection. Three intergenic lncRNAs, LNC-MYH13-3:1, RP11-395P13.3-001, and RP11-354P17.15-001, were most strongly altered. These were validated in the whole cohort of patients. RP11-395P13.3-001 and RP11-354P17.15-001 were upregulated in patients with acute rejection compared with controls. Only levels of RP11-354P17.15-001 normalized in patients with acute rejection after successful antirejection therapy. RP11-354P17.15-001 was associated with higher decline in glomerular filtration rate 1 year after transplantation. In vitro, in tubular epithelial cells, all lncRNAs were enriched by interleukin-6 treatment, but only RP11-395P13.3-001 and RP11-354P17.15-001 increased in cell culture supernatant, indicating that these lncRNAs might be secreted under inflammatory conditions. lncRNAs are strongly altered in urine of patients with acute rejection. Urinary RP11-354P17.15-001 may serve as a novel biomarker of acute kidney rejection, identifying patients with acute rejection and predicting loss of kidney function.